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ABSTRACT: 

PURPOSE: To obtain a separator for cells or batteries, usable for 
various applications for a long period and especially useful for 
lithium batteries or cells using propylene carbonate as an 
electrolyte . 

CONSTITUTION: The characteristic of this separator for cells or 
batteries comprises using a nonwoven fabric prepared by mutually 
bonding fibers, consisting essentially of an ethylene- 
chlorotrif luoroethylene copolymer and having l-10um average fiber 
diameter and having 10-50g/m2 basis weight and 0 . 15-0 . 9g/cm3 apparent 
density. 
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[Claim(s)] 

[Claim 1] The fiber whose average fiber diameter which mainly consists of an ethylene 
chlorotrifmoroethylene copolymer is 1-10 micrometers is the nonwoven fabric pasted up 
mutually, and 10-50g/m2 and the apparent density of a metsuke are 0.15-0.9g/cm3. 
Battery separator characterized by a certain thing. 

[Claim 2] The battery separator according to claim 1 characterized by a nonwoven fabric 
consisting of a melt blow nonwoven fabric. 

[Claim 3] The battery separator according to claim 1 characterized by an ethylene 
chlorotrifmoroethylene copolymer containing alkyl SURUFUHON acid soda 0.5 to 
5weight %. 

[Claim 4] The battery separator according to claim 1 characterized by the fiber located in 
the nonwoven fabric surface having flattened section form. 

[Claim 5] The battery separator according to claim 1 characterized by being used for a 
lithium cell. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is excellent in perviousness, electrolytic solution 
holdout, chemical resistance, a heat-resisting property, and heat-sealing nature, and 
relates to a battery separator useful to especially a lithium cell. 
[0002] 

[Description of the Prior Art] The method of giving pervious processing to the nonwoven 
fabric constituted from a polyolefine fiber by JP,H5-821 15, A like the description by post 
processing is conventionally known by the battery separator. However, by this method, 
since there were not a heat-resisting property and chemical resistance, there was a fault 
which does not bear prolonged use. 

[0003] Moreover, although the battery separator which compounded porous 
polytetrafluoroethylene and porous other materials with JP,4-286863,A like the 
description is known Since perviousness and electrolytic solution holdout ran short since 
it is perfluoro resin, and there was no heat-sealing nature, there is no sealing nature in the 
case of assembling on a battery, and there was a fault that an electrolytic solution leaked. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention solves the above-mentioned 
conventional problem, has the performance which was excellent in the comprehensive 
target about a heat-resisting property, chemical resistance, perviousness, electrolytic 
solution holdout, and heat-sealing nature, and aims at offering the battery separator which 
continues at a long period of time and demonstrates stable performance. 
[0005] 

[Means for solving problem] This invention has the next composition in order to solve 
the above-mentioned technical problem. 

[0006] Namely, the fiber whose average fiber diameter which mainly consists of an 
ethylene chlorotrifmoroethylene copolymer is 1-10 micrometers is the nonwoven fabric 
pasted up mutually. 10-50g/m2 and the apparent density of a metsuke are 0.15-0.9g/cm3. 
It is the battery separator which comes out and is characterized by a certain thing. 
[0007] This invention is explained in detail hereafter, referring to Drawings. 



[0008] Drawing 1 is the outline sectional view showing an example of the battery 
separator of this invention. 

[0009] The fiber 1 which consists of an ethylene chlorotrifluoroethylene copolymer in 
drawing 1 has the portion 2 which between fibers or the fiber itself pasted up mutually. 
[0010] The battery separator of this invention consists of nonwoven fabrics which the 
fiber whose average fiber diameter which consists of an ethylene chlorotrifluoroethylene 
copolymer is 1-10 micrometers pastes up mutually. In addition, the fiber which consists 
of other composition in the range which does not lose the effect of this invention may be 
contained. All the fibers consist of an ethylene chlorotrifluoroethylene copolymer 
preferably. 

[0011] Unless the nonwoven fabric which constitutes the battery separator of this 
invention is the fiber which consists of an ethylene chlorotrifluoroethylene copolymer, 
chemical resistance, a heat-resisting property, and heat-sealing nature are not obtained, 
and if a fiber is not the nonwoven fabric of the structure pasted up mutually, chemical 
resistance, a heat-resisting property, and electrolytic solution holdout will not be acquired 
further. 

[0012] The ethylene chlorotrifluoroethylene copolymer used in this invention is a 
copolymer of ethylene and chloro fluoro ethylene, and what consists of an alternating 
copolymer of 1:1 especially is desirable. 

[0013] Moreover, the strength of a nonwoven fabric becomes it weak that the average 
fiber diameter of a fiber is less than 1 micrometer, and it becomes easy to generate the 
tear of a nonwoven fabric, and elongation at a battery manufacturing process. On the 
other hand, when an average fiber diameter exceeds 10 micrometers, it is inferior to 
perviousness and electrolytic solution holdout. 

[0014] In addition, from a 1000 times (based on a scanning electron microscope)-as many 
enlargement as a nonwoven fabric, an average fiber diameter here reads the fiber 
diameter of 100, and means the thing required in the average. 

[0015] Next, the metsuke of the nonwoven fabric which constitutes the battery separator 
of this invention is 10-50g/m2. It comes out and a certain thing is important. A metsuke is 
10g/m2. While the strength of a nonwoven fabric becoming it weak that it is the 
following and becoming easy to generate the tear of a nonwoven fabric, and elongation at 
a battery manufacturing process, it is easy to produce metsuke nonuniformity and the 
short circuit inside a battery occurs further easily. On the other hand, a metsuke is 
50g/m2. If it exceeds, since nonwoven fabric thickness will become large and the 
performance of a battery will fall, it is not desirable. 

[0016] Moreover, the apparent density of the nonwoven fabric which constitutes the 
battery separator of this invention is 0.15-0.9g/cm3. It comes out and a certain thing is 
important. It is become easy to generate the elongation of a nonwoven fabric at a battery 
manufacturing process that apparent density is less than 0.15g/cm3. On the other hand, 
apparent density is 0.9g/cm3. When it exceeds, it is inferior to perviousness and 
electrolytic solution holdout. 

[0017] As for the nonwoven fabric which constitutes the battery separator of this 
invention, it is desirable that it is a melt blow nonwoven fabric from a thing viewpoint 
that have suitable fiber ****** and the outstanding perviousness and electrolytic solution 
holdout are acquired. 

[0018] Moreover, since it raises a battery life that it is that in which the cross-sectional 



form of the fiber where it is located on the surface of a nonwoven fabric is carrying out 
flattening in this invention, it is desirable. 

[0019] In addition, it sets to the battery separator of this invention. What adds 0.5 to 5 
weight % for the alkyl SURUFUHON acid soda in which an ethylene 
chlorotrifluoroethylene copolymer and mixture are possible to an ethylene 
chlorotrifluoroethylene copolymer according to the kind of battery when hydrophilic 
nature is required is desirable. 

[0020] Next, an example of a method which manufactures the battery separator of this 
invention is given and explained. 

[0021] While spouting the fused ethylene chlorotrifluoroethylene copolymer resin from 
the melt blow spinneret which raised protection against corrosion, the air heated from the 
side is injected and ******-i ze d, and it forms in a super-thin fiber, and can manufacture 
by carrying out uptake of the fiber on an uptake conveyor. 

[0022] Furthermore, it is desirable to perform heat calendering from a viewpoint to which 

flattening of the fiber on the surface of a nonwoven fabric is carried out. 

[0023] 

[Working example] Hereafter, a work example is given and this invention is explained 
still more concretely. 

[0024] [a work example 1] — ethylene chlorotrifluoroethylene resin ("HEIRA registered 
trademark>" — ) of the melt-index value 408 by which melting was carried out at 272 
degrees C AUSIMONT (AUSIMONT U.S.A.) Carrying out spinning from a melt blow 
mouthpiece, it thin-fibrosed with 270-degree C heating air, and uptake of the shrine make 
was carried out on the uptake conveyor installed in 5cm distance from the mouthpiece 
discharge opening. 20g/m2 and the apparent density of 5 micrometers and a metsuke are [ 
the average fiber diameter which performs calendering to the melt blow nonwoven fabric 
which carried out uptake, and consists of ethylene KURORU trifluoro ethylene resin ] 
0.25g/cm3. The nonwoven fabric which exists and the fiber has pasted up mutually was 
obtained. 

[0025] When propylene carbonate is used for the lithium cell used for an electrolytic 
solution as a battery separator which consists of an obtained melt blow nonwoven fabric, 
there is a heat-resisting property. Moreover, the melt blow nonwoven fabric which was 
good also as for electrolytic solution holdout and sealing nature, and created them from 
conventional polypropylene ([ average fiber diameter of 0.5 micrometer ]) The metsuke 
of 20g/m2, the apparent density of 0.25g/cm3, and a fiber were able to use it twice as for 
a long time as the battery using the nonwoven fabric pasted up mutually as a battery 
separator. 
[0026] 

[Effect of the Invention] The battery separator of this invention can be used for a long 
period of time [ a various application ] . It is a battery separator useful to the lithium cell 
which uses propylene carbonate for an electrolytic solution especially. 



